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Abstract

Starches of flavored glutinous rice were analyzed by using scanning electron microscope (SEM) and dif-
ferential scanning calorimetry (DSC) and tested on the starch granule susceptibility to 15% H2504, glucoamy -
lase and a-amylase. The shape of starch granules from flavored glutinous rice varieties was polygonal and the
size was 4~6 pm in diameter. According to DSC, glutinous rice starch showed onset temperature (T,) range
59.8~62.5°C and KR92021-B-B-42-3-B and KR92021-B-B-165-1-B showed higher enthalpy ( 4H) on gelat-
inization than others. The starches from KR92021-B-B~-5-2-B and KR92021-B-B-42-3-B showed lower
hydrolysis rale using 15% H2504 than KR92021-B-B~-165-1-B. KR92021-B-B-5-2-B showed higher degree
of hydrolysis of glucoamylase and e¢—amylase than the others.
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Fig. 1. Scanning electron micrographs of glutinous rice starch
granules (X5000) [or different glutinous rice.
A: Whasunchalbyeo, B: KR93045-B-B-129-5-B, C: Miyakaori,

D: KR92021 -B B-5 2 B, E: KR92021-B-B-42-3-B
F: KR92021-B-B-165-1-B.
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Table 1. Wave length of maximum absorbance and blue value of flavored ghutinous rice starches

Wave length of maximum absorbance ( A max)

Varieties Blue value at 680 nm Wave length (nm) Optical density (OD)
Whasunchalbyeo 0.085 519 0.092
KR93045-B-B-129-5-B 0.097 523 0.267
Miyakaori 0.332 568 0.461
KR-92021-B-B-5-2-B 0.112 523 0.374
KR-92021-B-B-42-3-B 0.104 523 0.344
KR-92021-B-B-165-1-B 0.117 522 0.392
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Table 2. DSC thermogram data of flavored glutinous rice
starches

Varieties T, °C) T, °C) T. (°C) AH (cal/g)
Whasunchalbyeo  61.47 66.30 78.12 2.61
KR93045-B- 62.15 68.80 78.70 2.14
B-129-5-B

Miyakaori 63.04 70.04 78.64 3.63
KR-92021-B- 61.47 67.23 79.73 2.20
B-5-2-B

KR-92021-B- 59.80 68.05 79.07 2.86
B-42-3-B

KR-92021-B- 62,52 63.83 80.00 2.93
B-165-1-B

To: onset temperature, Tp: peak temperature, Tc: completion
temperature, 4H: enthalpy.

Table 3. Time courses of hydrolysis of glutinuous rice starch

EA FFZFE Aol BolA| gghet vl v °]=77]'i11]
7} 23 AL U peak 7} AW FF Ho} T A IS
Bygeh vy 3FEL B sdAdEn & -’ﬁ@—ﬁ—
EE reod KRI2021-B-B-42-3-B9} KR92021-B-B-
165-1-B £2¢ Fstalgs]r} HHDunct e S
ot dubd e w TEAEQIALY] AS AEFE L
Ay} o EE Bl 22 Ade] glop(7) B A AH4d
AR EA 282 T3tlgs s v EE< vlotrke 2 (miva-
kaori) v} g2 gk Hyirt
M7l
o].mizzﬂ&] 0] Ho]-/\ol-'l;z wtg_g. z-]]/\]ﬁ].:—;u-ﬂ c,]_a.g}‘gat-]
b Zol sh s, A B UAS Aol M 15% HS04 A A
AAFA AEYALY 7| de] wpe} e @S2
ol e 9lont 3 FA R oF 40~50% H=AA R b
sH e, 7l2s] 2kalE el ez fasd AE)AH
Hele T8-S A3 A EA4]Ye] Holi= Naegeli amylo-
dextrine]| A)Zg o). o] = A Naegeli amylodextrine] Al &%
A F 15% HaS0.l sl 4A 4t 7t dalE= 8-S
R 2 AR ) FAYR-Ro)} 3n(8), FAH TR vl
& ol = e B=2}1e) cluster F&22] FAAEE 5
81715 31ch9,10). o2 3h wztell A, gha R old 2wl
o] 74 #H FF2H v AE A=t} 15% HaS04]
) & 7her ol 5 W] 28 Al A3k Table 3o velislet 19
o 7t R A E= 11~18%A = 7he2d = e 3913
B & KR92021-B-B-165-1-B7} 714 =2 7l =8 1
9.2 v 343 e} fAletd o), 7k 3 o Sl 2
b Ee) T 25.03%4ld Wil gl Ew e sl Es
19~27% 24 448 B} A3 7peds] He s B
dov ol dt AL el 54AL} 9d A E HAY
= oloich &m| 3y 3529 AvleEs] Ak sdAed A

p::

granules in 15% H2S04 at 37°C

Hydrolysis rate (%)

Varieties

1 day 3 day 5 day 9 day
Whasunchalbyeo 17.10+0.23" 25.03£0.37" 23.82£0.37° 24.20£6.45°
KR93045-B-B-129-5-B 15.59£0.058 34.152:0.14° 3353+2.87° 26.4312.31°
Miyakaori 165.05%0.46 27514117 29.79+2.23° 24.31+0.48°
KR-92021-B-B-5~2-B 11.05+0.33° 21.39+1.14° 15.74%0.27° 13.66+1.08°
KR-92021-B-B-42-3-B 1458+0.93° 19.84+.0.607 15.81+1.21° 13.50+0.83
KR-92021-B-B-165-1-B 1805+ 1.14° 27.50+1.35° 26.2670.56" 28.35+1.87°

Yvalues with different letter within the same column were significantly at p<0.05 by Duncan’s test.
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Table 4. Time courses of degradation of various rice starch granules by glucoamylase

Hydrolysis rate (%)

Varieties 5 min 30 min 60 min 180 min
Whasunchalbyeo 2,52 +0.50" 19.14+4.31" 40.47+3.76° 79.40+6.94%
KR93045-B-B-129-5-B 250£0.17° 21.38+3.39™ 22.54+391* 64.04+ 10.56°
Miyakaori 3.43+0.46" 12.62+1.44° 20,40+ 3.90° 63.81 £ 13.45"
KR-92021-B-B-5-2-B 1.79%0.56" 2802216 52.29+8.06° 97.69+0.79
KR-92021-B-B-42-3-B 3.30=0.49° 2038+ 1.85™ 36.54 594" 86.34+1.49°
KR-92021-B-B-165-1-B 244%0.17" 2469+ 185 42.24+872> 8122 800"
"Values with different letter within the same column were significantly at p<0.05 by Duncan’s test.
Table 5. Time .courses of degradation .of various starch granules by e¢-amylase
S Hydrolysis rate (%6)

Varieties 5 min 30 min 60 min 120 min
Whasunchalbyeo 21.82+0.62°" 26734123 $1.58 13,49 72,5912 82°
KR92045-B-B-129-5-B 1703218 24.09+(.14° 39.00%2.04° 50,77 £ 4.44°
Miyakaori 20,96 1.44> 27.33%1.11° 38.28+0.85" 53.39+4.03"
KR-92021-B-B-5-2-B 16.48+0.23" 26.06+2.34° 4955+6.39% 6472+ 383
KR-92021 -B-B-42-3-B 15.36+0.81° 20.3820.02" 44.07+0.73" 56.65%3.20°
KR 92021 -B-B-165-1-B 19.30£0.46" 27321267 52.68+0.99° 56.20+1.66%

"Walues with different letter within the same column were significantly at p<0.05 by Duncan’s test.
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